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Abstract  
While there is an increasing focus on project portfolio management in dynamic environments, the bulk 
of existing research focuses on control on stability, ignoring the complexity and change inherent in 
contemporary information systems projects. Using a longitudinal exploratory case study, this research 
in progress seeks to extend the field of information systems project portfolio management (IS PPM) to 
dynamic environments. Firstly, complex adaptive systems theory is used as a lens to identify the different 
attractor states in which IS PPM can exist. Secondly, by uncovering the forces and factors that enable  
IS PPPM to switch states as it searches for an appropriate balance between order and chaos, it will 
develop a CAS based approach to dynamic IS PPM. It will contribute to practice by highlighting 
shortcomings in existing approaches to project portfolio management and by presenting alternative 
approaches that can help portfolio managers to create non-linear improvements in portfolio 
performance and adaptiveness.   
 
Keywords: Project portfolio management, Complex adaptive systems, Attractor states. 
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1 Introduction  
Information systems literature emphasises the need for organisations to be able to change direction and 
reconfigure resources rapidly (Tanriverdi et al., 2010; Merali et al., 2012; Daniel et al., 2014). This 
reconfiguration is generally achieved through the successful selection and execution of the appropriate 
mix of information systems projects, through a process known as information systems project portfolio 
management (IS PPM) (Jeffery and Leliveld, 2004; Ward and Peppard, 2007). Enacted effectively, IS 
PPM has the potential to bring about dramatic organisational change, reduce the incidence of project 
failure, align projects to organisational strategy, achieve business value, allow organisations to take 
advantage of synergies, and manage risk (McFarlan, 1981; Reich and Benbasat, 2000; Kersten and 
Verhoef, 2003; De Reyck et al., 2005; Hatzakis et al., 2007; Kauffman and Sougstad, 2008). 
Unfortunately, the benefits from adopting a portfolio perspective in IS has generally failed to match 
those achieved in other fields, e.g. financial portfolio management (Fabozzi et al., 2002), and new 
product portfolio development (Cooper et al., 1999) where portfolio theory has been applied more 
maturely and effectively. IS PPM has proven particularly challenging in dynamic environments (Daniel 
et al., 2014; Sweetman and Conboy, 2018). While it is argued that that IS PPM can deliver the 
appropriate mix of projects to support change (Daniel et al., 2014; Pellegrinelli et al., 2015), Killen et 
al. (2008) argue that even when change is required, PPM tends to favour short term projects. In reality, 
portfolio managers are more likely to enact low-risk projects with political support, regardless of their 
contribution to portfolio goals (Nielsen and Pedersen, 2014). The focus on short term optimisation can 
results in portfolios becoming stuck in a “competence trap” (Volberda and Lewin, 2003), where they 
repeat only what they are good at and avoid the radical or high-risk change (Nielsen and Pedersen, 
2014). The problem is compounded by the enactment of IS PPM in a top-down, centralised, and plan-
driven way (Daniel et al., 2014; Hansen and Kræmmergaard, 2014) with a focus on control, stability 
and bureaucracy (Muller et al., 2008; Hansen and Kræmmergaard, 2013) which prevents IS PPM from 
reacting and adapting to environmental change (Janssen and Van Der Voort, 2016). 
This focus on control and stability fails to recognise the complex and adaptive nature of IS project 
portfolios and can result in the poor application of PPM in IS (Elonen and Artto, 2003). Portfolio 
complexity arises as portfolios are made up of a large number of interdependent projects and teams 
with goals that may be ill-defined, ambiguous, or subject to change. Further, each project and team may 
be complex in their own right (Xia and Lee, 2005). Portfolio managers must deal with the 
interdependencies that exist between different projects (Bardhan et al., 2004; Hatzakis et al., 2007) and 
also coordinate and control budgets, resources, time and projects across the entire portfolio (Phillips, 
2007; Teller et al., 2012). Additional complexity arises because the increasing strategic importance of 
IS projects requires managers to deal with diverse stakeholders both within and outside the organisation 
(Hatzakis et al., 2007). IS portfolios must also be adaptive to the rapidly changing business and 
technological environment (Blichfeldt and Eskerod, 2008; Merali et al., 2012), where customer demand 
and user needs can change rapidly (Ropponen and Lyytinen, 2000; Bardhan et al., 2004). Furthermore, 
IS portfolios must maintain alignment with the changing strategy of the organisation (Mintzberg, 1987; 
De Reyck et al., 2005).  
There is a growing acceptance that IS projects and portfolios are not only complex but should be viewed 
through the prism of complex adaptive systems (CAS) theory (Pollack, 2007; Vidgen and Wang, 2009). 
CAS has already been used as a lens to examine IS project management (Meso and Jain, 2006; Vidgen 
and Wang, 2009) and is a particularly appropriate lens to examine IS PPM which comprises of many 
autonomous and adaptive teams and projects, each of which seeks to maximise their own performance 
while also contributing to portfolio goals (Sweetman and Conboy, 2018). A CAS approach argues that 
systems must be poised between strict control and complete disorder in a region known as the “edge of 
chaos”. In reality, complex adaptive systems can exist in different relatively stable configurations, or 
attractor states, that the system is drawn towards when perturbed. The qualitative properties of an 
attractor state determine the system level properties of the CAS (Goldstein, 1999). However, not all 
systems exist at the edge of chaos, and a system can get trapped in a poorly performing attractor state. 
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Furthermore, there is little understanding of how a CAS, such as a portfolio of IS projects, can actually 
find the edge of chaos which is often presented simply as a metaphor (Stacey, 2002). Our research 
proposes to address this gap by using CAS to examine attractor states in IS PPM. The research 
objectives that this study seeks to address are to:  
1. Determine the potential attractor states in which IS PPM can exist. 
2. Develop a CAS based approach to help IS PPM find the edge of chaos.  
This paper outlines the first steps to achieve these objectives. We introduce CAS and its implications 
for PPM. We outline our research methodology and present preliminary findings. We conclude with a 
discussion of the potential implications, limitations, and a description of the next steps. 
2 Background 
2.1 Information Systems Project Portfolio Management Challenges 
While different definitions of project portfolio management focus on different aspects, they are broadly 
consistent (Daniel et al., 2014), and information systems project portfolio management can be defined 
as the ongoing identification, selection, reprioritisation and coordination of the complete set of an 
organisation’s IS projects which share common resources to maximise returns to the organisation and 
achieve strategic business objectives. From this definition, we see that the main activities in IS PPM 
are (i) project selection, (ii) resource management (iii) performance management and (iv) strategic 
alignment. However, the vast majority of IS PPM literature has focused on project selection, and there 
has been little focus on the ongoing management of a portfolio of IS projects (Frey and Buxmann, 
2012). There is limited research examining portfolio maturity (Jeffery and Leliveld, 2004; De Reyck et 
al., 2005), aspects of governance and portfolio structure (Frey and Buxmann, 2011; Hansen et al., 2017), 
control (Muller et al., 2008), decision making (Nielsen and Pedersen, 2014), and portfolio agility 
(Stettina and Hörz, 2015; Sweetman and Conboy, 2018). Indeed, there is increasing understanding of 
the need for IS PPM to help the organisation adapt to increasingly uncertain and dynamic conditions 
(Tanriverdi et al., 2010; Merali et al., 2012; Daniel et al., 2014). However, even when theoretical models 
exist, their effectiveness is dependent on context (Martinsuo and Dietrich, 2002), and the limited 
research that does exist is criticised for a lack of generalisability, empirical support and measurable 
values to support its implementation (Frey and Buxmann, 2012; Hansen et al., 2017). This shortage of 
useful applicable research is surprising given the increasing importance of IS PPM (Hansen and 
Kræmmergaard, 2012) and the many challenges associated with it.  
The difficulties in applying a portfolio approach to IS arise from the fundamental differences in context 
between IS project portfolio management and other disciplines such as new product development and 
financial portfolio theory (Markowitz, 1952). Firstly, because of the central role of IS in organisations, 
IS project investments tend to be irreversible (Weeds, 2002) as mission-critical IS projects cannot be 
cancelled overnight. This is in contrast to financial stocks that can be quickly liquidated (Verhoef, 
2005). The problem of irreversibility is exacerbated in high profile IS projects where escalating political 
commitment make the cancellation of projects difficult (Arundel et al., 2015; Syed et al., 2018). 
Secondly, it can be difficult to track the value of IS projects with long payback periods (Bardhan et al., 
2004). Furthermore, these projects can have asymmetric outcomes, with projects either succeeding 
dramatically or failing completely, in contrast with tangible assets whose value can vary continuously 
(Fichman, 2004). Thirdly, because IS PPM seeks to align projects with the overall business strategy 
(Thomas et al., 2007), interdependent projects with highly correlated outcomes are often selected 
(Kundisch and Meier, 2011). This is in contrast with, for example, asset portfolios whose weakly 
correlated components are selected to reduce overall risk (Burke and Shaw, 2008; Hight, 2010). This is 
problematic, as highly correlated portfolios are at risk of contagion in the event of a single component 
failing unless remedial action is taken rapidly. Unfortunately, in IS PPM, formal project evaluations 
and reviews may only happen annually or biannually (Martinsuo and Dietrich, 2002), meaning that a 
single incidence of project failure can go unchecked, endangering the entire portfolio. Fourthly, IS 
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projects have multiple stakeholders, inside and outside the organisation, that can exert influence over 
portfolio decisions (Meskendahl, 2010). Finally, centralised PPM governance structures can result in 
bureaucratic forces with a strong emphasis on control (Martinsuo and Dietrich, 2002; Frey and 
Buxmann, 2011; Hansen and Kræmmergaard, 2012). These “structured hierarchies” with an emphasis 
on formalised decision making and stability (Parker and Bradley, 2000) are at odds with the flexible, 
dynamic nature of contemporary IS projects (Sweetman and Conboy, 2013).  
2.2 Complex Adaptive Systems Theory 
While complex adaptive systems theory (CAS) originated in the natural sciences as a means of 
understanding non-linear, emergent systems, it has been referred to as the ultimate interdisciplinary 
science (Cowan et al., 1999). It is seen as particularly relevant in the social sciences, where people are 
enmeshed in a web of connections with one another, surviving through a variety of adaptive behaviours 
(Miller and Page, 2007). A CAS comprises many heterogeneous actors, known as agents, whose 
interactions enable the system as a whole to adapt to the environment and display emergent properties. 
The emergent properties of a CAS have the qualitative properties of the attractor state the CAS exists 
in (Goldstein, 1999). An attractor state is a relatively stable outcome or pattern that a system self-
organises towards over time (Prigogine and Stengers, 1984; Newman, 2009). While an attractor state is 
defined mathematically as states where the energy function for the system is minimised for a particular 
configuration of system variables (Curşeu, 2006), it can also be described categorically or 
phenomenologically (Goldstein, 1999). Multiple attractor states or a “space of possibilities” exist for 
CAS depending on which agent behaviours are prioritised, rewarded, or selected for. A successful CAS 
exists in an attractor state poised at the “edge of chaos”. The edge of chaos refers to the appropriate 
balance between order and disorder (Lewin, 1999). This is a state where the system is maximally 
sensitive to events critical to their own survival (Cilliers, 2000) and behaviours can be “vibrant, 
surprising and flexible” (Brown and Eisenhardt, 1998). The system has enough order to remain cohesive 
but is capable of rapidly dismantling existing structures and changing shape in response to a relatively 
minor change (Cilliers, 2000). However, it must be recognised that not all attractor states are effective 
or desirable.  Examples of CAS and their potential attractor states are summarised in Table 1. 
 
CAS Description Attractor States 
Cities Millions of people create a single entity that meets the conflicting needs of 
those people and shapes the environment around it (Jacobs, 2016). 
- Peaceful 
- Violent 
Immune 
system 
10 billion cells interact to protect the body from a range of constantly 
changing threats such as rapidly evolving viruses and superbugs (Grilo et 
al., 2002). 
- Diseased 
- Healthy 
Insect 
colony 
Millions of animals co-operate and communicate almost instantly to 
produce complex structures that regulate their own environment in response 
to external changes (Bonabeau, 1998) 
- Foraging 
- Aggressive 
Table 1. Examples of CAS and their potential attractor states 
Complex systems and their behaviours are irreducible to the behaviour of the individual actors they 
comprise and cannot be explained through reductionism (Gleick, 1997; Anderson, 1999). Because of 
its broad applicability and multidisciplinary nature, no single set of methods, concepts, properties or 
principles of CAS exist to guide its application to a new domain (Anderson, 1999; Gell-Mann, 2002). 
To overcome this, Levin (1998) advises researchers to tailor the application of CAS to the system being 
studied. This was the approach taken by Vidgen and Wang (2009) who operationalise three high-level 
principles, developed by Volberda and Lewin (2003) to explain self-renewing, complex adaptive 
systems, to the study of agile project teams. These principles, which provide the theoretical foundations 
for this study, have also been used to examine sustainable IS alignment (Vessey and Ward, 2013), IS 
competitive advantage (Luse and Mennecke, 2014) and information systems architecture (Schilling et 
al., 2017). We now introduce these principles and their implications for IS PPM. 
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Match internal rates of change to equal or exceed relevant external rates of change: This principle 
requires a system to regulate its internal change rate to equal or exceed the rate of change of other 
systems in its environment. A CAS is embedded in an ecosystem, comprising different systems that co-
evolve and reciprocally affect each other. For a CAS to respond to environmental change, it must have 
appropriate routines or processes that track the rate of environmental change and maintain an 
appropriate rate of internal change (McKelvey, 2003; Volberda and Lewin, 2003; Vidgen and Wang, 
2009). The internal rate of change needs to be sufficient to enable the system to evolve to the “edge of 
chaos” where the system has both sufficient freedom to adapt and enough structure to avoid 
disintegration (Vidgen and Wang, 2009). It must be noted that the rate of internal change is limited by 
the speed of learning action loops or feedback (McKelvey, 2004; Vessey and Ward, 2013).  
This principle requires IS PPM to have mechanisms to both monitor and track environmental change 
and to match or exceed this change internally. Sources of external change include the  political and 
economic environment (Thomas and Bostrom, 2010; Nielsen and Pedersen, 2014) (Daniel et al., 2014), 
the technical environment (Engwall and Jerbrant, 2003; Bardhan et al., 2004; Wiener et al., 2016) as 
well as external stakeholder requirements (Lycett et al., 2004; Daniel et al., 2014; Wiener et al., 2016). 
Internal change can be driven by changes to mission (Stettina and Hörz, 2015), organisational structure 
(Lycett et al., 2004; Rautiainen et al., 2011), resource allocation (Daniel et al., 2014), and business 
processes (Bardhan et al., 2004; Blichfeldt and Eskerod, 2008; Dingsøyr and Moe, 2013). Balancing 
internal and external rates of change has implications for existing projects, can create the need for new 
projects, and require changes in resource allocation (Nielsen and Pedersen, 2014). It also impacts on 
performance management as portfolios must move away from episodic portfolio reviews and top-down 
strategic alignment (Jeffery and Leliveld, 2004) to a continuous co-evolutionary approach through 
which the portfolio can synchronise itself with the cadence of its environment. IS PPM also requires 
rapid feedback to boost the speed of portfolio learning (Sweetman and Conboy, 2018).  
Optimise self-organisation: Self-organisation means that the actors comprising the system decide what, 
when, and how tasks are completed, and by whom. However, they cannot act completely independently. 
Instead, their behaviour is governed by locally agreed rules of interaction, which should be guided, not 
imposed, by managers (McKelvey, 2003; Vidgen and Wang, 2009; Vessey and Ward, 2013). A CAS 
based approach requires a fundamental change from the command and control structure of hierarchical 
systems. Decision-making must be delegated to the lowest level possible to facilitate action by those 
closest to the environment. For self-organisation to be effective and scalable there needs to be both the 
appropriate balance of connectivity between the agents and a constant flow of energy into the system 
(Prigogine and Stengers, 1984; Kauffman, 1993; Vidgen and Wang, 2009). 
Self-organisation has implications for IS PPM. Firstly, it creates tension with the prevalent hierarchical 
control based approach to IS PPM (Young and Conboy, 2013; Khan et al., 2016). It is, therefore, 
necessary to consider how control is delegated (Vidgen and Wang, 2009) and who gets to choose what 
projects should be selected and prioritised (Nielsen and Pedersen, 2014). Rather than centralised project 
selection, portfolio teams need to be able to choose what projects to start, stop, and reprioritise. 
Secondly, an emphasis on autonomy requires connected, properly resourced teams to interact according 
to local rules to perform without managerial intervention. This requires changes to performance 
management to ensure teams are motivated and rewarded appropriately (Vidgen and Wang, 2009).  
Synchronise exploitation and exploration: This principle, analogous to ambidexterity, requires 
systems to secure both their current and future viability by incrementally improving their present state 
and looking for new higher performing states that provide dramatic non-linear improvements. In order 
to do this, systems must navigate between a competence trap, where they become locked into a path-
dependent configuration that cannot respond to change, and a renewal trap where they respond to every 
signal of change and lose their sense of identity and order (Brown and Eisenhardt, 1998; Volberda and 
Lewin, 2003). This requires systems to have processes to distinguish between important environmental 
signals and what is simply “noise” (Volberda and Lewin, 2003; Luse and Mennecke, 2014).  
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This principle also has implications for IS PPM. IS PPM must embrace ambidexterity to avoid the 
competence trap of repeating only what they are good at (Nielsen and Pedersen, 2014). Ambidexterity 
requires the selection and adequate resourcing of high-risk projects. However, IS PPM tends to avoid 
these projects lest their failure creates political embarrassment or public scrutiny (Daniel et al., 2014; 
Nielsen and Pedersen, 2014; Syed et al., 2018). Furthermore, resource allocation tends to favour short 
term exploitative projects with political support, especially when resources are scarce (Killen et al., 
2008). Secondly, in choosing projects, portfolios must avoid the environment noise that comes from 
uninformed, over-critical, stakeholders and unnecessary demands.  
3 Methodology 
This research is based on a single longitudinal qualitative case study involving the Irish Health Service 
Executive (HSE) and specifically its embodiment of a portfolio of IS projects operating under the label 
eHealth Ireland (see Figure 1). E-health Ireland is responsible for the delivery of IS to support 
healthcare in Ireland. This is enacted through the Change Management Portfolio (CMP) which 
comprises projects as diverse as bed management and electronic patient record systems, laboratory 
management systems and the PDAs operated by nurses. The CMP was established to provide project 
and portfolio management services to the HSE for all projects with a budget greater than €25,000. The 
CMP  forms the unit of analysis for this study as it is the focal point of change in the HSE. The study 
was longitudinal as it sought to examine the emergence of different attractor states over time. A single 
case is appropriate when trying to explore a poorly understood phenomenon in its natural context 
(Benbasat et al., 1987). Researchers should target an extreme case with critical incidents, social dramas, 
and high levels of experience of the phenomenon under study (Pettigrew, 1990). This case was 
purposefully selected on the basis of its scale, complexity, and extremity. The HSE is responsible for 
the public-funded provision of health services for the entire 4.5m Irish population. It is Ireland’s largest 
employer and largest public sector organisation, with an annual budget of €13bn. It employs 67,000 
people directly, and another 40,000 in partner organisations. Sixteen directorates exist within the HSE, 
including eHealth Ireland. Despite repeated attempts to reform the HSE, performed worst of 36 
countries in terms of waiting lists and access to healthcare (Björnberg, 2016; Cullen, 2017).  
 
 
Figure 1. Overview of the IS Change Management Portfolio within the HSE  
Data were primarily collected over two years through face-to-face semi-structured interviews. Evidence 
also came from other sources including documents, critical incident reports and observation (Benbasat 
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et al., 1987; Yin, 2009). This allowed evidence from two or more sources to converge to support the 
findings (Benbasat et al., 1987). The semi-structured interviews were guided by a protocol developed 
from the central research question (Wengraf, 2001) and the three CAS principles. In total, 26 
experienced staff, familiar with all aspects of the portfolio, were purposely selected across both the 
CMP and the clinical directorates. The use of multiple “locales” (Mustonen‐Ollila and Lyytinen, 2003) 
to collect data provide a richer picture of the portfolio. The data collection took place in three phases. 
The first phase was a scoping exercise that identified the initial and previous states of the portfolio and 
the major challenges associated with it. The second and third phases charted the evolution of the 
portfolio through different states. Eight of the interviewees were employees of the CMP, and 18 were 
involved in IT projects across five directorates, either as project managers or as clinical IT leads.  
All the interviews were recorded and transcribed as soon as they were completed. While an a priori 
framework, based on the principles of CAS presented above, was used to structure the data collection 
and provide codes for analysis, it was important to maintain an open mind and not force the data to fit 
the framework (Srivastava and Thomson, 2009). Therefore, codes for emerging themes identified 
during analysis were added. The data were organised into a manuscript with the dates of critical events 
recorded (Mustonen‐Ollila and Lyytinen, 2003). This enabled the researchers to identify four different 
states the portfolio had existed in over time. The data were then aggregated across interviews under 
appropriate codes (Meuser and Nagel, 2010) enabling the researchers to identify the properties of these 
states and to examine how each state had arisen. 
4 Preliminary Findings 
A large volume of data including over 30 hours of interviews, hundreds of pages of secondary 
documentation from the participants, media reports and observation notes were collected. The analysis 
of this data is ongoing. However, despite suggestions from interviewees at individual locales that the 
portfolio was “frozen”, there was, in fact, a high degree of change throughout the study and four separate 
attractor states were identified. These are summarised in Table 2 and discussed below. 
 
 
CAS Property 
Investing 
(Focus on 
initiating large 
projects) 
Spending 
(focus on 
spending 
budgets) 
Controlli
ng (focus 
on control) 
Learning 
(focus on 
rebuilding 
governance) 
Match internal rates of change     
Continuous environmental reviews    ✓ ✓ 
Flexible Strategy     
Rapid feedback     
Maximise Self-organisation     
Delegated decision making  ✓   
Local selection and resource allocation  ✓  ✓ 
Agreed rules of interaction     
Synchronise exploitation and 
exploration 
    
Distinguish noise and information     
Avoid competence trap     
Resource explorative and exploitative 
projects 
   ✓ 
Table 1. Summary of Preliminary Findings 
The initial state of IS PPM has been categorised as “investing”. The portfolio comprised mainly of 
large national projects with tightly defined specifications, large budgets and long schedules. 
Development was carried out by third parties and subject to rigorous control. Because the project 
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specifications were agreed in advance and written into the contract, there was little scope for changing 
requirements. The portfolio was extremely well resourced from a financial perspective, and there were 
a large number of managers with public sector management experience, but less technical expertise.  
As the demand for “smarter” healthcare grew, more and more resources were poured into projects 
without the appropriate investment in governance. The portfolio became more chaotic as the focus 
switched to “spending”. Managers sought to use up generous budgets as failing projects swallowed up 
more and more resources and new projects were initiated without proper scrutiny. Rather than cancel 
problem projects, escalating political commitment in the face of hostile media coverage resulted in 
additional contractors being brought in to try and finish ill-conceived projects at any cost. 
Eventually, when budget overruns threatened to overwhelm the entire HSE budget, action was taken. 
The focus of IS PPPM switched to “controlling” the portfolio. All decision making was centralised, 
financial autonomy was stripped from the service directorates and bureaucracy was increased. Projects 
with expenditure greater than €25,000 had to be approved by the central government and local units 
were discouraged from any innovation, whatsoever. Coupled with the prevailing national climate of 
financial austerity, there was a drain of talent from the portfolio as innovative staff sought better 
conditions and interesting challenges in the private sector. 
The appointment of a new CIO saw attempts to revitalise the portfolio. The portfolio moved into a state 
of “learning”. Autonomy was delegated back to the service directorates. Resources were made 
available for training and boundary spanning or “lighthouse” projects as well as the establishment of a 
scheme to fast track exploratory projects. The focus of the portfolio switched from managing projects 
to creating competences, and there was investment in governance capability as well as technology. 
5 Limitations, Conclusions and Next Steps 
The study will make a number of contributions to research and practice. Firstly, it extends the theory of 
PPM to incorporate elements of CAS and the identification of attractor states. It contributes to practice, 
by providing a counter-argument to the prevailing practice of control and continuous improvement, 
instead suggesting that portfolios should avoid the competence trap of seeking only to improve what 
they are already good at. Portfolio managers should question what they are doing and why, and look for 
non-linear improvements associated with a transition to an attractor state closer to the edge of chaos. 
This study has some limitations. Firstly, from a methodological perspective, statistical generalisation is 
not possible in qualitative research. Instead, this type of research is aimed at theoretical generalisation, 
where concepts and rich insights are developed from local observations, rather than probabilities and 
frequencies (Walsham, 2006). However, this is appropriate as CAS itself cautions against statistical 
generalisation in open systems. Secondly, the interview method is at risk of bias. However, the 
researchers took all appropriate steps to minimise bias. Thirdly, the illustrative case was selected 
because it was situated in a complex environment and guaranteed excellent access. However, a different 
case may have revealed different attractor states. 
The preliminary analysis of the data has started to address the first objective of the study, namely, to 
identify the attractor states that IS PPM can exist in. From this analysis it is clear that none of the states 
identified demonstrate the characteristics associated with the edge of chaos, nor is it clear that the CMP 
is getting any closer to that state despite repeated attempts at reform. The next step in this study is to 
complete the analysis of the data. While four separate attractor states have been identified, it is necessary 
to examine whether other states exist and whether multiple states can exist at the same time. We will 
also seek to discover why the portfolio becomes trapped in these states and what practices can be used 
to identify the state the portfolio exists in, and how to move it to a better performing state closer to the 
edge of chaos. This will enable us to create a CAS based approach to IS PPM. 
 
This work was supported, in part, by Science Foundation Ireland grant 10/CE/I1855 to Lero - the 
Irish Software Research Centre (www.lero.ie). 
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